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Campaigns to clear up, the enVironment traditionally focus
* on scurces of pollution for possible ways 0% changing ox * .

adding to industrial processes as a mé€ans to reduce or abate -
undesirable residuals in the atmosphefe, water courses and
in the 1and. OQuick remedial .acti'ons bften aré obtained in .
this mahner.. Thesé solutions, however, often reauire con- ’ ~
- stant maintenance of retrofitted devices and technologies <
used in production and monitoring of results. Sometimes .
- longer lasting results can be obtained with less attention-
- ‘to maintenance and monitoring aspects when substitutions of
) material ‘inputs can be made, But fundamentally,; pollutionm - ‘
whatever the sdurce - is a direct reflection"of the behavioral
patterns of the comsuming public. In order to achieve- long >
lasting positive reductions of pollutants, basic attitudinal L
changes must be effected toward what goods and serviles are ]
demanded, in what quantities, as well-as attitudes toward -
usage and disposal of these items. It.is this last area in
which this report makes initial contributiong. - .

‘W

\‘Througg the use of a mqthematicaifmééel,'both direct and in-
direct 'industrial pollution cenerated“by fluxuyatioens ‘of the
entire economy are tied tQ behavioral patterns of the con-. 5
suming public. The modellstudies consumer behavioxr patterns
from three viewpoints: income of family, age of head of ,
family, and regional location of family withir® the Unifed -
States. The methodology relates 126 final cbnsumptigp in-
dustry groupings .to 48 consumer item (product) groupings. of

— the National Conference Board's taxonomy. The heart of the |,

methodology employs the Resources for'the Future's "National .
_. Pollution Model", basically an input-output plus residual
technique., ’ -

. i

"Findings focus on most polluting industries, épd the pallution
associated characteristics of sub-groups of ‘the U.S. population.
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over contribute to pollution By their consumptlon habits,.
and groups with age-of-head oq household under 25 and over - -

if their prégiitlons in the ..

“5) Reglonal cc asumpt1on;patterns showed no ‘significant ’ :
d;fferences yhich. wegg;not accounted for in €he analysis of .
income and age-of-hea household groups.

- SECTION I ~ . ' : ‘ . .
CONCLUSIONS - . LS
. . i‘;‘;/ - .
. . The major conclusions of th1° study are: .-
f - *
l) For eééh of the 12 typés -of pollutants conSﬁge;éa separ- . -
- ately, concentration patterns emerded where the highest ten . :
consumer items represent 30-55%.o0f all consumer expendltures )
and 65“95% of all pollution.. - N -
H - - - s ¢
T.- 2) For all consumer pollution categorles con51dered as a whole, T
“ten 1tems‘were found tofcontribute t@e -major proportion- LA -
‘These were: o 1 ; ) ) ’ .
N ® Meat, Poultry and Eggs - .2 :
. . ® Apparel . - .
_ e Autos, Parts ‘and Repair - - Cod
. ® Dairy Products ’ :
" e Shelter amnd cther- Realty -
e Home Utilities —e -
e F 1its and Vegetables: ¢ - ’ ! .
- @ C..2als and Bakery ENERE -
: ®-Toiletries - =~ = T . . :
‘@ Insurance - / ' . S :
1 - ' . :
" 3) The highest income- groups?uver-consume on these top ten O
consumer items’ and therefore 6 r*—contrlbute to pollution L
caused in .the production of thése rtems relatlve to their ! :
proportion of the populatzon.;f . . - ! . :
4). The consumer groups with age-of-head of hqusehold 35-54, - y -

-y 65 undercontribute, rélative
= 7, populatlon.

-
=

’d

‘v f i
G) Food 1te?§¢shqw relatlvely little, over-consumptrbn. - N
L 7) T01letr1es and -shelter items -show -some over-cghsumptlon © -
) in ‘highest income and mlddle-age groups. ’5’ \ ’
. 8) 'Apparel, autos and insurance ‘are -Iuxury items and\indi- A
. _-cate high over-consumptlon patterns for certaln consumer - °
groups. ~ -~ . e ‘ - T
. . SECTION II it
, T RECOMMENDATIONS ) . .

-
)

? l) Reducation of specific types of pollution, should concen~ .
’ “trate efforts on the ‘highest” consumer 1t9ms,.for that pollu~ )
tant type. ’ . - o

EC o - e .
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if' The. focal point in reducing overall pollution, should be
_ .. " +he ten hlghest consumer items listed in conc1u51on 2.

LS

3) Efforts to reduce, pollutlon through alteration of consump-

tion patterns should be concentrated on households earning

| over $10,000 Der year, and thh age—oz-bead of. househola 35-54.

\ = - -~ -

r 4) _Pollution reductlon effgrts directed at food 1tems .should s

| . -concentrate-efforts on proauctlon methods rather than on i

- changing consumption patterns since food consumptlon is rela-

'« + tively inelastic. - .

* . 5) Toiletries and shelter are relatively elastic and there-
fore more readlly susceptlble to efforts to affect chianges in
consumntlon patteris. - .

L 6) .Apparel, autos,7and_insurqggenébnstitute 1uxufy items,

. . whicH,are subjec” to high over*consumption, and thus highly
\ susceptible ‘to changes in consumption patterns. - .
o . - L. - s




/’ IXI.2 The Consumption Model

-

;- L. play;é;pa:t_ih thé:dramatic*increaSe in poilution and its 2%

L.t

i

-

~_'Population, 2) partialistic technology,

: * - given appropriate consideration. . _,

]

-
U -

. ent point of view, suggests its own particular solution to

_ usc of synthetic materials; -and the increasing use of air,

S.:CTION TII .
- INTRODUCTION |,

* A S - : :
- - -
’ [ o

*
- -

"~ - The problem of pollution of the American environment
has been approached from three basic,pe:igéctivest 1) over-

and 3) profit prac- . .
tices of the industrial sedtor of ‘the»economy.s Each of . .
these perspectives, by approaching pollution from a. différ-

the problem: i.e.7 birth contrg measures, a systems ap- .
proach to technological ‘problem + and higher_ values placed . .

on the use of'common property resources. Each of these, in

a sense, .deals with one of the many aSpeCts—of'the-pollution.
problem,. and (in- its own right, gives  some insight into the-

overall problem. # The -i Creasing ppopulation, the increasing .

water, and land for dispcsal of industrial effluents, all

accompanrying environméntal and health prohlems.” .. :

Each,, however, tends to® ignore or discount the import- - -
ance of the consumptive nature of the American society:, . : )
Wihile the U.S. contains only about 6%.0f the wérld's popu- . R

lation, it consumes between 40% and 60% of the world's ré- . ..

;sou;ce§;tﬁﬁhe3e*figu:gsjindicgtg~th§§‘the_piog;emeof?9011u-- ’
tion can neither be properly nor campletely analyzed and
understood without taking into consideration the, dispropor--
tigh@téqunsumptionzIuéagé'andvgisﬁpsall of egéggy and re- e
souxcéS—thatrchatacge;izéﬁnAmérican1spciety; ] .-

;, The consumption model which follo#s presents a more '

comprehensive and integrated view of the problem of pollu-

~tion, one in which the ‘nature of consumption, as well as«
overpopulation, partialistic technology, and profit; .is .

P

\ : " . "
III.A.1 The Production-GConsumption Flow - ) L
. ¢ .

There is a basic flow of goods and materials in‘any
‘society which serves the needs of the-populace in terms of
food, clothing, and Shelter. As the society .bedomes more
advanced, the: needs also expand té include recreational,
educational, and personal service needs, which must also be

-served. ‘through the, economic system.” In Anmerigan society,

as in most of the other .advanced nations, thiégflqw:of goods.
and services, to thé consuming public constitutes the primary
‘basis for ‘the entire economy, and the strength of the nation
is- dependent on this very .complex and interdependent system
of products and services. - L . .

-

¥ T, -
0
.
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< The, flow or products can be thought of as roughly di-

: vided into two basic areas, production and consumption. ' The
first Segment of the cycle [production] begins with decisions
regarding raw. materlals, the collection of those materials,

~ the industrial decisioas to make certain products in certain
ways, the productlon of 1nter1ndustry products and services,

~ decisions regarding f1na1 productlon of consumer goods and
. s =erv1ces, and finally, the final production of those goods
and services. The innumerable interindustry flows of mat-
d erials and services [building, equipment, business services,’
) etc.] are all aimed at fllllng intermediate steps in the
: flow of products. and services to the consumer.
Ct . The connecting steps between productlon and consumption
are the delivery and retailing of goods and services [market-
' ing] - tne -consumer., and the purchase of those goods and
services: by the consumer. .. -

The second area of flow, codsumptlon, involves decisions
regardlng product usage, the actual usage of the goods and ser-
vices, decisions regarding disposal, and the ultimate dlsposal.
The various cbnsumption decisions and processes constitute, in
the aggregate, consumer demand, which functions as a feedback
providing an input into the various production declslons.
Insofar as the total productlon-consumptlon flow [Flgure 1]
is the basis of the economy, such a flow provides the most
comprehen51ve approach to analyzing the problems of pollution.

- - -

III A,2 Process Componeﬂts of the Model

-y

-

x 3

Pollutlon results from every process along the flow.
The first process, the collection of raw mateflals needed )
‘make the prod-:t by definition -encompasses the excavation of
mineral and c.emical substances, the cutting and removal of
: lumber, and, commercial catching of fish among others. Pollu-~
. tion from éxcavation ‘includes such things as acid mine drain-
i age, slag piles resulting from solid waste in the excavation
. - pr:ess, and pollutlon resultlng from the operation of mach-
inery and equipment (both pollutlon from generation of elec-
e tricity and ‘the. operation of ihternal combustion epgrnes)
Pollution from the cutting and removal of lumber includes
particulates ‘in, air pollution, as well as- suspended .solids -
dlgﬁb argéd into nearby bodies of ‘water. Pollution from the
. fishing industry. includes water pollution from cil spllls,
Y and solid wastes from the -boats themselves.
: > ‘e next process in the flow of gocds to the consumer
y 1nvolves interindustry flows of materials, which includes the |
manufacturlhg of equipment, the construction of buildings,
~ Lae dellvery of ;agricultural products, the, .provision of busi-
* ness services, and the manufacturing of 1ntermed1ary products
.prior to the 1ncep(10n of production for final -demand. Pol-
lution from the.interindustry segment is characterlzed by
typical air, water and land pollutants from manufacturlng,
business, and construction, as well as.agricultural pollution
(e.g., suspended and dissolved solids, and pesticides and
herbicides).

1
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The next-process componert is final production.” This is
defined to include only those activities and processes which
directly result in goods-‘or services which.go directly to a
final consumer (i.e., excludes all interindustry flows).’ .
Several types of pollution arise from final production, which
includes the final'manufacturipg;process of consumer items,
thé final processing of .agricultural products and the pro-~
cessing of.goods immediately prior *o retailing. Among the .
pollutants ‘att¥ibutable to the final production process are
dissolved and suspenaed”sclidf,—organiq,compoun s, carbon
.monoxide, and solid wast- though the final Qelivery of
services results in letc v« ¢ pcllution than the final
production of goods, such po0llution {including trahsportation
and construction of buildings for retail activitfies) remains
a ' significant problem. . ) .. -

The next segment of the flow entails the usage and dis- . )
posal of goods‘ﬁﬁa services. This is the first process .
where pollutibn,is'directly attributable to the -consumer.

Usage pollution involves such things as residential *wzter 7
usage, domestic electrical usage, pestigide and fertilizer
usage, and solid waste generation. Usage pollution dependg
essentially on four factors: -the frequency, mode, complete—~
ness or extent of product usage, and produ. . quality or effi- Lo
ciency-. : , ' - o ‘

an

Y

IIT.A.3 becigiqn.Compdhents‘of-the'Modgl*

- The decision components of the flow ‘fall into two cate-
gories of production and consumption. There, are three main
production decisions: 1) raw material decisions, 2) inter-
industry production decisions, and 3) final production deci~ .*
sions. The two, consumption decisions are: 1) purchase/usage .
decision and 2) disposal decision. There is obviously little .
or no direct pollution gehérated by these various decisions -
componeinits. ., However these componénts are vital in'that they” -
determine the type and amousit of pollution. that will be pro-
duced. by each of the processes. “Any attémpt to solve the<. - .
problem of pollutiofi must addréss itself to these decision E
points, since although pollution' is a product -of thé various L N
processes, it is ultimately caused or brought about by the ”
decisions discnssed above. What the consumptive model showg N
is-that the decision maker, at any given decision point shares <> =
with all those decision makers that preceded him in the flow,
the responsibility for the pollution caused by their cgombined
decisions. For example the responsibility for pollution caused
by the decision to strip-mine coal must be borne not only by
the extractor, but also.-by the interindustry decision maker.
who demands coal t0 produce“steel, as, well .as by the consumer

Awhq_d mands: new and larger automgbilestadé‘of—stgei, v
. ,V"_ " 1 ) . , -
III.A.4 The Feedback Components E : -,
" The first and most important feedback2¢ompoggn£s are the .

demand feedback loops. Consumer demand has traditional;y been
viewed in terms of the effects of ,purchase decisions on the.

13‘; ) " -
=y ’ ’ ‘ ) ’ ‘

-~
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final productﬁdec1slons The consumption model indicates qulte
clearly that deﬁand feedback -plays 4 greatly expanded role.
Not only, does consumer demand influence all the productlon de-
cisions but a glven productlon decision also influences the

. production decisidn(s) that precedes it. This is the ration-
ale for the distribution of responslblllty for pollution < !

(indicated prev1ously) among the various decision makers.
The assessment of responslhlllty in the coal-steel-auto- ex-
ample 4is based on the interactions of this demand-feedback
loop. The final consumer who voices his demands for an auto-
mobile, in a sense initiates the demands by the automobile in-
dustry producers for steel and electrlclty from other interin- ;!
dustry and raw, materlal producers, and can 'Pe seen to share re-
sponsibility for the polltion caused in their product1on. N
‘Recyclipng is the set of feedback loops into the industrial,
phase whereby raw materials or intermediary products used in
making final products, are reclaimed for use at various stages
in the 1ndustr1al process. The solid waste which results ,after
usage of the consumer item, is a function of. the type; frequency,
and- completeness of the usage method. These wastes can be dif-
ferentially re- integrated into the industrial system dependlng
on the original quali_y of the product,,the various types of
compcnents, (e.g., metal, plastics, wood) which are used i
combination to make the product and dlfferentlal technologles
which can be applied to the re ycllng process.- To a certain-
extent, the ease of recycllng roducts should not be “the prim-
. ary concern in industrial pianning. Rather, the primary concern
should rest with the quality of the products so that product
life will, be extended, thus eliminating the power and resources
necessaryg to’ return the recycled product to uSable form.

-
Y

3

= o

III.A.5 Application of the Model > -~ - ' -

This model indicates that the demand for goods and services <H
. begins with the consumer. His demand for a final product feeds
back to the final producer who must satisfy these demands. The
final producer, in turn, makes demands on the 1nter1ndustry 5
producers for those goods_and services which he neéds to ful-
£fill the consumer's demahds., "'Interindustry producers, again,
turn to the raw material. producers for satisfaction'of their
ﬁ\ demands for raw materials. , In this way, the consumers' demand
for final prodycts, feeds ‘back along the flow to create the .
other demands for 1ntermed1ate goods and services and raw ,
materials. . A
It is obvious that the various productlon ‘processes
-y contribute to pollution. However, to the extent that
4 © the purpose of production is to satisfy demand, demand becomes
: the effective ~ause of pollution. Although this model places
. the greatest, emphasis on consumer demand as the effective
L _-eausal agent o pollutlon, this then does not absolve indus-
) -, try and its accompanying technology of its share of responsl—
bility for the creation of new consumer items or new types of
‘tonsumér services. Nor does the model attempt to quantify in

)
-
v ’

. 14
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a specific manner the relative importance of each’of these t.
factors. It does, however, place moré& than nominal importance K
/ on the. role of the consumer ‘and 'his_indepéndent decision-making .
. process.. - ) - . .
.. Consumer. demand begins’ in essentially twe ways. First, -
the consumer-originates demands to fulfill basis needs (food,
shelter, clothing) in conventional forms. Second; conveniénce, |
price, and novelty, 'as engineéred by naw technologies and .
A ' industri®s, tend to enlarge consumer markets and modify con- .
- sumer demand through, media/advertising. Original consumer ° -
‘needs stimulate production of new. items to fill current néeds :
in a better way. This new production or technology expands 0 1
current consumer markets with lower prices and greater con- )
venience. While advertising brings new products to the atten- L7
tion of the consuming public and helps.to initiate needs y-
which it can supply. In this way, the creation and modifica~ o .
tion-of .consumer demand sustains the, flow of goods and ser— .
« * vices in the econemy. - ° :
The question, "Who is really to blame for, pollution?", " -

remains the suhject of heated debate. Arguments.are based on
the nature of biological systems, on the role of industry and - - !
etonomics in the " society, on the morality of intetferengé}f"-

with individual freedom, and. so on. Debending on the ﬁerspggr-’
tive, responsibility seems to shift from industrial organiza-

- . tiom, to owverpopulation, to p&ttialistic,teéhpo%ogyﬁ'or to
inefficient or non-existant common-property resdurce .manage-
ment.* This model however, takes a wider perspective,. and_ sees :

- responsibility resting with decision makérs at all levels" ]

. ., The respcnsibility for“pollution caused in the production ci. ‘.

*_ autos, from raw materials to final,pﬁ@@ﬂﬁtq is shared by the .
t final constmer.as well as the decision makers at .all levels -

.==-7-0f the production process who placed demands for goods and-

‘se€Tviceson pther industrial sectors for completion of the,
final product. ".This model, by centering on the entire pro- .
duction-consumption cycle, can focus attention on all the re-
levant contribution factors to the pollutibn. The industrial
decisions to use particular production methods or materials,

~ the ineffective control mechanisms for common resource uée, ) :

the increasing number 6f consumers and their.mounting-product

-demands, can each be evaluted as to their influence on total.

-bollutionw L. N
III.A.6 An Illustratien of the Model in Use " . -
A Brief égample'of how the‘model traces the flow of goods,
b from raw materials through final disposal will serve o illus- -
trate both the flow of the model and the decision-making pro-
‘* ces$ whereby decisions affecting differential pollution are \
made. Paper lunch bags vs. stéel lunch boxes can serye as an L.
-.illustration of this cycle-of demand, production, and use.
Let us assume, for the sake.of simplicity that there is ‘
a’ demand by consumers for lugéh containers, and:that there are
two kinds ofi lunch container, paper bags and steel lunch boxes.

$ P \ 77 * .
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This consum@r demand. feedback for, lunch containers thus plages:
deriands on the final producers who must decide which type of
container, paper or metal, will be-’ produced On the basis of
. some marketing 1nformatlon the .final lunch. contalner producer ’
“decides to produce some mix of paper bags® and metal boxes ‘for .
the market. This final producer then places demands’ on the
1nter1ndustry producer for equipment and machlnery needed to-
- manufacture the saper and steel which will go into them. This
in turn,places demands on the raw material producer for the - -
wood and jron ore needéed to make the two different materials.
The felling of trees and the extraction Jf the iron ore, ‘the
manufacture of the machinery and equipment, and the final pro-
duction of the lunch containers produces differential pollu-
_tion at each of the production processes, depending on the ‘ -
material. ' -
. As the lunch containers- are finally produced. and dellver—
ed to market, the consumer- exercises his perogative to choose ]
: which type of lunch contalner, if any, ‘he will purchase. .
— . - After purchase, the consumer will use his lunch container -
) differentially. He will typically, use .the paper bag only once .
or twice, .whereas he will probably uce the steel lunch’ ,box re-
~ peatedly over a longer period of time. Finally, the consumer
".  will dispose of the lunch container elther by recycling: or
.throwing the -container away d1fferent1ally. Following ‘final
disposal, the demand for® andther lunch container reoccurs.
_ However, as the model indicates, the production demand influ- .
. ence affects the consumer demand for lunch containers (e:G.,.
- advertising may induce the consumer to switch from paper bags
' to steel lunch boxes). This change in demand would, through
the demand feedback mechanlsmw affect .all the productlon de- @
cisions. .
: - ‘Thus, the model clearly shows that the flow of goods and
: services from.raw materials to final disposal is not llnear
and static, but rather circular and dynamlc, constantly adjust-,
. ing itself through the mechanlsm of the various feedback loops. .

- - . ",\!’\
. .
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SECTION IV - )
. METHODOLOGY ° o
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Iv.A Productlon Data . - . .

) )
13 - k4

The data deallng with the productlon sequence of the flow
chart were obtained from previous studiés by R. Ridker at Re-
sources for the Future (RFF). 1. These studies began with an’
input-output model of the:Américan ecoromy, developéd in the
Bureau of Business and Economic ‘Research at the University of
Maryland, under the direction of Clopper Almon. This model
contains .some, I85 production sectors, 126 of which 5o to per-
sonal consumth.on.2 These sectors are defined in the model -as,
_special aggregates of the two-and three-digit Standard Indus-
trial Classification (SIC) codes. For each of these sectors
the material provided by RFF gives pollution emissions per
dollar of output of each sector in the base year, 1967. .

Pollutants were divided into air, water, and $Oli astes.
Air pollutlon emissions were divided between emissions/ from
heat and power generation and emissions from industrial pro-

sources for coal, gas, and fuel 0il were applled to calculate
total emissions from heat and power generation for manufactur-
ing. sectors, with fuel consumption information’ belng obtained
from the Census -of Manufacturers (1963). For non-manufactur-
ing sectors, emissions factors were applled to- the putput base
of a partlcular sectcr to calculate -emissions from heat and
power generation. In a similar manner, air pollution em1ss1ons

coefficients from industrial processes were developed per unit .
of. output. Flnally, the combfhed coefficients for a1r pollu-

'tlon emissions of both types ‘were provided.

) A, study by the Internatlonal Résearch and Technology Corp-
oration {IR&T), A Model for Strategic Allocation 'of Water Pol=
lution Abatement Funds,3 provided a significant portlon\of the
water pollutlon data for the RFF work. Amohg the data were
included emission factors, urban runoff and waste water loads,
and waste water from livestocky ’

1967 SOlld waste loads generated by pgrtlcular sectors
were obtalned "from information included in previous studles,
such as one completed by Combustion Engineering, Inc. Solid -
waste coefficients were developed by dividing waste loads by
outpiut bases.,

In terms of 1nput output equatlons the core model can be

shown as:? . ' g .

AX+Y~X

where , X=column vector (185 x 1) ef total outputs
Y=column vector (185 x 1) of final .demands
A 185 - orxder matplx of input.- oqtput coef—
- ) ficients' «

g -

r . . v
and combined'to ) .
" AX=intermediate demands.

=7




‘.
- . [-4 .

Solv1ng the above equatlon for X USlng simple matrix algebra:

-

) Cox = (I-A)‘ly' : . o 2

| Where (I - A) 1'15 .an 1nverse matrix denoting the dlrect 3;
| -and indirect requirements Rer dollar of final demand. X
S To complete the schematics of the model a number "of ex-
" ogenous factors were tied to the cdre model; these factors
were subsequently 1nterconnected in various ways. The com-
pleted RFFf model provided a dlagramatlc representation of the
data, treatlng interrelationships in a viewable format.
Reference to Flguze 2 which depicts this equqtlon in .
matrix form will help in 1nterpret1ng this equation. The
| part of the matrik aling with 1nter1ndustry transactions - <
is a representation of the inverse matrix in the above equa- :
tion. The elements of this inverse matrix indicate the number
fof dollars of output of each sector {(sectpral, output), neces-

' sary .to deliver a dollar's worth of each commodlty final
users (sectoral final demand). The adjacent part of the ma-
trix cites the final destination (fins® demarid) of the commo-
dities from vgrlous sectors and is categorized by government,
1nvestment,-and persona: consumption expenditures (foreign

rade account not.lis’ ed) The final column lists the total
outputs for various 1ndust”1es in terms of dollars. '

Attached to the matrix is another component which deals

with the pollution emitted by each industry durlng the pro-
duction of commodities. In matrix algebra notation, this com-—
ponent> can be described as: '

e +

BX -

" where_ . column vector (12 x 1) of total pollution
7 column vector (185 x 1) of total outputs
~from previous equation

matrlx (12 x 185) of pollutlon coefficients.

g

= bafgr Y 9

Ct

The- matrix, M, transforms tal output into pollution resultlng
from industrial production/. Since sectoral output is related
V% ‘to sectoral final. demands (the dominant share of which stems .
from pers§%a1 consumption expendltures), and since pollutlon
.. generation is related to sectoral output level, a relation- .-
exists between final demand and- the pollution generated by the
economy to satisfy:this demand, thus:

- =

7

F=M<( -3y . .
- ‘@" - i f . ’

IV.B Production«Cdnsumption Categories v’

The basic data for consumptlon expendltures was taken from

Conterence Boar rom the National . -
‘Conference. Board (NCB) was collected throudgh a survey conducted
by the Bureau of Labor Statistics of the U. S. Department,of
Labor representlng average annual famlly expenditures for the

-
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calendar years 1960 and 1961. The survey is based on a repre-
sentativé cross section of the nation's nonfarm population. i
"Farm families account for 6% of the nation's population but ..
a smaller proportion of total  consumer buying."7 - )

The first step in setting up the model reported here was _
to reconcile ithe ‘consumption categories found in the National
Conference Board data with the Almon product categories8 in
which the "pollution from productior.” data were¢ given. This
basically involved a two-step process: first, determination..
“of "the composition of the consumption categories from the
National Conference Board; and second,. aggregeation and dis-
aggregation vf the various categories from Both sets of data
to qFterming the final consumption-production sectors.9 .

=

IV.C Consumption Data . : SN

Y

P

h ] B .

After the final- consumption-production catwgoriés had
been organized, the next task was to, calculate the:consumption j
patterns by groups, It was decided teo use proportions -of the
family budget spent onh each of the ascertained categories, and
then to update thése proportions to the zga: 1970, réﬁpef,thanz
to use the actual dollar figures, in order to more easily cir=>
cumvent the problem of inflation,, 1In this way, differentialy -
inflation in product categories would be reflected in the: pro-.
portion of the budget .spent for the ‘consuner categories; and

the actual rate of inflation in the economy as a whole wou;d.

e reflected in the increased family incomes. L. .
: :The National.Conference Board data on consumption by dif-
ferent groups, ‘was then organized into its appropriate -consump-
‘tion-production category, and charts were then developed to -

show proporticns-of the family budget spent for our 48 product
~ categories by different consumption groups (regional, age of -

head, income) and for the U..S.-as a whole for 1960. ‘

5 -~

\

L4
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. IV.D Dévéloping 1970 Proportions .
¢ + R
- ‘The 1960 data on consumer spending, compiled by ‘the
‘Bureau of Labor "Statistics, was the last -complete survey .
which explored differential:consumptiqh‘gatterns:by the-ana-
lytical .groups %hich we chose for our study, that is. region,
age of head, and income. In order +o more accurately reflect
changes in the consumption patterns of groups, and differen-
tial changes in.produCt,consump;ibn:by,the nation as a whole,
* between 1969 and 1970, a,widevrange—of?ihfbrmatfbnal—sQu:ces
" were integrated into the updatiig of proportions ‘to 1970.
“"Since no_source of information was availablé which categorized
consumer buying, patterns for 1970 by our- analytical groups,
we chose ingtead to update the total U.S. conisumption patterns
With -available data /and then to apply these changes: to the
differential consumption patterns by groups. In this way, it
» was -assumed that relative proportior spent by the analytical
"groups changed in roughly the same wa that the total U.S.
propogtions changed. . ~/ '

H

»
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The first basic source of updating information came from
the Department of Commerce Table 2.5 cf National Income and
Product Accounts of the United States "Personal Consumption
Expend1tufés (PCE) by Type of Product."l0 The Department of
Commerce!s PCE expenditure categories were "appotrtinned to co-
incide with the 48 production-consumption categories. . Where
. Commerce categories were not sufficiently disaggregated, other
sources of information were incorporated. These incladed such
sources as FHA, USDA, DOT, National Paper Ass001at10ﬂ, and FDA. *
Proportions of expendltures by produdt category were cal-,
culated for 1960 and 1970, and a rate, of change within the de-
cade was ascertained.
This rate of increase or decrease was applied to the 48
production-consumption proportidns to obtaln the new propor-
o tions for 1970 for the total U.S. . Théh this rate of Change
was applied to the-proportlons for each .analytical group.
~Each new proportlon/Was re-evaluated, over the new,sum of the
proportions to insure that the proportlons for each analytlcal
group added to 1. ? !
] Information on numbér of ‘houselolds and medlan income for
.ehch analytical groip was- obtained. from the Bureau of the
Census, General Social and Economic Characteristics, U. S.
Summarzll ‘for 1970 and Current Population Reports,ilZ July 1970.
The category proportions, for each analytical group were then
multiplied by the number” of households and median income of
that group to determine dollar "amounts spent by each group for
each onsumer item in <1970 dollats.
Thi& dollar "amount spent for each consumer item by analy—
tical group was multiplied by thé pollution coefficient from
. the RFF data, i.e., pounds of pollutants per million dollars
+ of final product, for each category of consumer item and each
type of pollutant to obtain tho pollution contribution of each -
. constmer item and each analytlcal group. - -
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) . . S POLLUTION DATA - , /
yoos '

The data orn- pollutlon by ‘each of the product - categorles

wes obtained for twelve pollutants llstedlbelow, -and* shown 1n

»
,

~ . .  TWAIER . - . . . AIR SOLID WASTE

N . , . . “

-Blologlcal Oxygen Demand -Partlculates " Solid Waste
Suspended “Selids ; ‘ Nitrous Oxides S .
- Dissolved Solids , Carbon Monoxide

h Phosphate Compounds ) ) Hydrocarbons
Nltrogen U ) Suifur Oxides:

?

- ,
O L ) LN
] " Tables 1 - 3, .- JFor, each of the above poIlutant types, ‘the

. " percent of pollution contriButed by- each of the 10 hlghest

i .‘polluting items:;, .and the percent of aggregate consumption -

S expendztures far that item was calculated: ‘Figures for - ) v

- “. aggregate consumption expendltures were -obtained by <.

. multiplying average median family. incomes by the total
number: of families for the.U.S, ,

[y The percent -of total pollutlon f1gures represents the v
sum:-of,all pollutlon,whlch occurs: in production 6f that 1tem— )
until it reaches the consumer. Referrlng ‘back to the model
the pollutlon 1ndex for each 1tem—comprlses all pollutlon
-caused in ‘the extraction of. the raw mate als, the pollutlon
from all interindustry productlon of godd -and ‘services, and .

. the pollution from final produgtionw of each consumer 1tem.

The most 1mportant characterlstlc common to these
tables aré the twd concentratlon patterns-l dhlle these top
10 categories represent 30 tol 55% of all consumptlon ‘
expenditures they represént 65 to 95% of all- pollution'i . -
each -category. This implies ‘that efforts o combat i,f )

: pollution can and ;probably -should be concentxated Qn those .

Doe few consumer ‘Gommodities that fﬁsult in the gfeatest‘

Do pollution. In general, agricugxggal products are- the .

C preponderant source of water poXlutidn; utilities, hous1ng, ¢

and zutomobile products are the major cortributors to air ) .

- pollMition, and these two together precduce the bulk (80%) of TN

. the -solid waste pollution. (Utllltles, hous1ng, and

-automobiles primarily contribute lnorganlc so}id: waste,, j// .

agricultural products contribute pr1mar11y organlc solid . J

waste) .. - . : i

‘Perhaps most notable 1s the frequency wiph whlch -

‘certain catégories seem to reappear at the top of7each

pollutant list. These categories, which comprige a list of

"top p011utant itemg, will be further’ examlned’ln the next

sectiomn.

et
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. " TABLE 1. A .
.*_‘ ’ - ) -~ . .
P - - . ’Tr
WATE,R POLLUTANTS (1970)
) ) Blologlcal Oxygen Demand (BOD-54 228 millon 1bs.)
TN ot ) . Pergcent’ | ~ Percent of
- Constumer Items - | of otal Aggregate’Consump- -
Dhe 4 . o Pollution | tion. Expepditures .
. 2 - = s _ - I
(10} *Meat, Poultry and Eggs . 42,6. . 5.4 -
(9) Dairy Products . S S b % S 2.5
(8) ~ Apparel . =TT 3 S 5.7
» (7) Totletry Items ° < 84,70 | 2.7 ,
(6) Laundry and Cléaning.Supplies 3.4 2.0
(5) Brugs and Med:.cat'l*Eun_pment 3.3 1.3 )
. (4) Cereals and Bakery « 2.9 e 2.2 ' %
‘ (3) Fruits and Vegetables . 2.6, 2.5
. (2) _,Autos, P s, and Repair 2.5 ¢ 28.9
e (1) Sugar d Confect:Lons . 2.3 ee5 *
S e , -] s1.08 3378
: B \ X L
. . T - Suspended Sol:.ds (9&2 282 m::.lllon lbd 2: -
f (10) Meat, Poultry and Eggs ) 68.5 .| 7 Ts5.4 IR
—— .(9) Dairy Products -, 16,3 2.5
: “(8)  Fruits and Veégetables; . .- . 2.4 1-2.5 l
(7) Cereals and Bakery R A 2.1 ' 2.2 .
.(6) Household Utlla.tn.es . . 1.7 3.9 .
{5) Tobacco < 1.2. 1.2 -
{4) " shelter and Other Realty 1. W9 11.4 -
(3)- Apparel . . RS- L 5.7 ’
—(2) RAutos, Parts,and Repair 1 - .8 — - 8.9
o1y, Sugar "and Confections * * ..°| .6 .- i .5
o . . . ©2f 95.4% . . 41,78 .
o e e ."»‘_ Dlssolved Sol:.ds (84 179 m:.ll:.on lbs ) L J
.. (10) Toiletry Items . 15,8 | ‘. 2,7 ,
: - (9); ‘Laundry dnd Cleaning Supplies| '11.4- [ .* 2,0 '
. (8) Dru? and Medical Equ:.pment - 10.8 ) J.3
= —* _{7) Appdrel ¢} 10.3 : " 5.7
(6) Meat, Pou]ztry ~and. Eggs . 5.1 / 5.4 '
(5) Autos, Parts, and Repair , 1 54X - 8.9
2 “(4) .Household 'Paper Supplies - 3.7 ] .3 }
i (3): Dairy Products . L 2.7 __ 2.5
: (2) Medical Services. . “2.6¢« | -5.9
’ (1) Insurance - - _ ' ’ 2.6 ‘10.4.
\ ' ' s 70.1% ;45118 7
T *Pollhtlon J.ndex used to derive aggregate rank scores is dis- . -
: cussed in Sectien 4.0, , . .
gt v, T 15 -
A : 5
» y &7 23 -
) ¢ A T
¥ B \{' 4 _' . 7 7 :. 1 . . B




* TABLE. 1

(COnt. )

P

. WATER POI.{LU’I‘ANTS

-, [ R ‘ .

Phosphate Compounds (8, «751 million 1bs: )

L]

E— e

¢ ' -

Perc enﬂ .

Percent(.of

. B .

T

.

Consumer Itemns * " cf of Total '| Aggregate Consump-
- - - . e *Po'llution tion Expenditures
. * (10) *Meat, Pomltry and Eggs - -73.%6 - 5.4 -
(9) Dairy Products : 16.9° &f 2.5
.. ° +~(8) Fruits and Vegetables 2.1 -4 A 2.5 ¢
. (7) Cereals and Bakery . 1.3 . 2.2
(6) Medical Services* .9 ) 5.9
(5) Apparel . .8 5.7
(4) ‘Tobacco .5 1,2 -
(3) Fats and Oils . .5 .5
: - (2) Insurance {1, 1 &5 10.4
Y (1) Autos, Parts, and Repair ' .3 8.9 g
; " - 97.4% -45.2%
- Waste Water (66 344 bllllon gallons) o
% (lO)AMeat, Poultry and E gs 30.1 5.4
4 .  (9)’ Fruits and Vegetablbs 20.5 . - 2.5
- {8) Dairy-Products 10.4 2.5
{7). — Cereals and Bakery - 7.5 2.2 )
(6). Fats and 0Oils 5.4 W5
(5). ” apparel . o 1. 5.3 |. . 5.7 ]
.(4) -Tobacco . - ‘ 17 4.9° 1.2
. (3) sugar and Confections . - 1.7 .5
*. (2). * Autos, Parts; and Repair 1.3 8.9
(1) Alcoholic Beverages s .1 ) 1.2
‘ T B 88.2% |- 30. 6%, .
e = -
a L N1trogen (24 436 million 1bs.) . -
(10)~ Meat, Poultry and. Eggs 72.9, 5.4
(9) Dairy Products | , © 16.8 - 2,5
{8) Fruits and Vegetables - 2.4 . 2.5 .
. (7). Cereals,and Bakery 1.4 " 2.2
: { Medical Servicés .9 . 5.9
(5) Apparel ! , - 5.7 -
= - -{4)—Tobacco: ;T .. J 7 1.2
(3)° Fats ahd 0ils o I .6 5
(2) Insurance - NI 5 . 10.4
(1) Autos, Parts, and Repa:.r .l .3 8.9 ¢
e _ ' .97.3% | .=45.2§ “
/T T s . ToLTo - .
[ 4 ,'" / N
) *Pollut:.on index used to derive aggregate rank scotes is -dis-
. cussed 1n Section 4 G.
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(9) -

(8)
(7)
(6)
(5)
(4)
(3)
;(2)
1)

(9)
(8)

(7)
(6)
(5)
(4)
(3)
(2)
(1)

(10
(9)
(8)
€7)
(6)
(5)
(4
(3)-
(2)
(1)

s

TABLE

AIR POLLUTANTS (1970)

-

-7

2

-

,Particulites (28,401 mjllion 1bs.)

. - J . ~ Percent Pexrcent of .
Consumer Ifems | of Total | A te Consump-
) N - ) Pollution | tion Expenditures
» (16)*Households Utilities 17.8 - Y. 3.9
Autos, Parts, and Repair 10.6 2 8\u8- )
Meat, Poultry and Eggs 7.0 554
Apparel . 5\ 6s 5.7
T011etry items & 4.3 - 2.7
Dairy Products - . 1. 3.9 . .7 2.5
Shelter and Other Realby 3.8 T 11.4
-Insurance. 3 -/, . , 3.7 10.4 o
Cereals and Bakery . 3.4 ¢ 2.2
ﬁaundry and Cleanlng Supplles - 3.1 4 ~ 250
i © 63.2%~] - B5.1%
o Nltrous Ox1aes)(ll,171 mllllon lbs )
(10)Household’Ut111t1es ' 41.7 S 3.9 7
AGtos,.-Parts, and Repalr 7.2 d 8.9
Insurance " '5.2 * .10.4 -
Apparel 4.6 5.7
"Meat, Poultry and Eggs . 3.8 5.4
Shelter and Other ReaIty i 3.1 11.4 .
Toiletry Items ! 3:0 Z.7 .
Medical Sexvices . © 2.5 5.9
Footwear, and AcCessories 2.2 .1.8
Laundry;and—C1eahing Supplies 2.2 2.0
- ) - 75.5% . 58.1%
Carbon Monox1de (9 231 mllllon lbs ) .
Autos, Parts, -and Repalz - 33.7¢ 8.9 P
Shelter and Other Rea}ty -~ 16.7° - 1X.4 - :
Meht, Poultry and Eggs I 3.9 5.4
Toiletry Itéms ’ 3.7 2.7
Household Paper Supplies 3.3 .3
_Apparel ' o 3.1 . 5.7
Insurance . . 3.0. 10:4
Newspapers -0 2.8 .5
Laundry and Cleaning Suppl1es 2.6 2.0
Dairy Products . 2.5 2.5
75.3% 49,8%
I

+

*Pollution index used to derive aggregate rank.scores is dls-

cussed’ in Section 4.0, - .
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TABLE 2 (cont.) . N
AIR PoLLUTAM"s. (19,,70) -
Hydrocarbons (l7 620 million 1bs.) ) ) -
. ‘ . . Percent _ Percent of ‘°
Consumer Items of Total Aggregate Consump-
) | Pollution | tion Expenditures .
(10)*Autos, Parts, and Repair 30-.4 8.9 ‘ :
(9) Shelter and Other Realty 14.7 11.4 _
-(8) Meat, .Poultry and Eggs 7.0 5.4 )
7 (7) Apparel . - *5.4 5.7 ]
: (6) . Insurance .. . - 3.8 10.4
T (5) Dairy Products 2.9 2.5 ,
: " (4) Toiletry Items 2.9 . 2.7
P . (3 Fruits and Vegetables 2.9 2.5
o (2] Cereals and Bakery 2.6 ’ - 2.2
(1) Medical Services 2.3 5.9 Lo
: : 4 74.0% ° 57.:6% '
) _ . Sulfur 0x1des (76;922 mllllon lﬁs;)rr B :
' (10) Apparel . 26.2 5.7, P
(9) Household Utilities - 2506 3.9 ,
,(8) Autods, Parts, “and Repair - 9.5 8.9
: (7). Shelter and Other Realty - 3.7 11.4 .
- (6) Insurance ) ) 3.3 10.4
+ {5) Floor Coverings % 3.2 _ .3
(4) Household Textiles A 1’ 2.8° 5
(3) Meat, Poultry and Eggs . F 2.5 .54
2) Footwear and Accessories. : 1.9 1.8
(1) Recreatlonal,Transportatlon 7 1.7 1.8
N : . | .80. 4% - 50.1%
o S 'TABLE 3.3 .
& . * _ 'SOLID WASTE (1970) : T
- P ‘ > - :
- R . Percent |  Percent of .
COnsumer Items, | of ‘Total Aggregate Consump- 7
~ . T | Pollution | " tion Expenditures -
(10)Meat, Poultry and Eggs' b 3.0 ] T s.8
(9) Autos, Parts, ‘and Reépair . - 17.8 3.9
(8) shelter and Other Realty 9.1 11.4
(7) Dairy Products . , , 8.3 2-,5 »
- (6) Household Utilities - 7.1 3.9
. (5): Fruits and Vegetables P 5.7 2.5 s
Dt .{4) cereals and Bakery 2.7 2.2 ¢
: (3) apparel - } 2.0 : 5.7
(2): Tobacco 1 1.7 . - 1.2
- (1) Fats and Oils A | 1.5 |- 5
) o . : 86.8% [ 44.2%
: . *Pollution index used to derive aggregate rank scores is dls- ‘Q
e - cussed 1n Section 4.0, ° __
N o 1;8 T q
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- SECTION VI
. CONSUMER POLLUTANTS . -

E
. In thé preceding tables it is apparent that many
- categories re-appear consistently among the' %6p 10 for .each
pollutant type. 1In order to specify more precisely both \2
* the frequency and position of octurance in these 10 top
categories,’ the summed ranks for all 12 pollutants were )
used ‘to derive an aggregaté pollution index foxr -each -
_--—consumer category, ~The rank ordering was found to be:

,_ Name . Score * ¥
Meat Poultry and Eggs ‘- 99 N
X .. Apparel 72
Autcs, Parts, and Repair 68
Dairy Products . 65 '
. .Shelter, and Other Realty- 46 L :
. Fruits and Vegetables . 4, - | Ty >
o~ ‘Household Utilities ., 41 ° ‘
< Cereals. and Bakery ‘ . 40-
+ -+ Toiletry Itens - 38 -
Insurance ; . .32
Lﬁgndry and Cleaning Supplies - - 19 )
. - Tdbacco n : - 19 '
Medical Services Lo 18
‘Drugs and Medical Equipment 13
Pats ‘and 0Oils’ .13
‘Household ‘Paper : 10 ’

Sugar and Confections
Floor Coverings
. ‘Household Textiles
Footwear and Accessgories .
Newspapers:
Alcoholic Beverages .
"Recreational’Transpbttqtion,( .

-t ot

Wb 1

These categories, then, can be looked at as i

.contributing a.major portion.of pollution>in thez U.S. .
econcmy. Thus, consumption patterns for thesge items become

‘the focal point in any discussion of ‘reduging pollution by
reduction of consumption.of highly polluting items. )
’ ‘Consumption patterns for three main classifications will.be
examined: income, age-of-head of household, and region of

the U.S. These classifications for analysis of consumption
patterns wexa chosen as indicators of the major differential
~consumer groups in the U.S. society.. An analysi&-of these

three sets of consumer groups: will indicate the differential
consunier patterns which influence market decisions, and ‘thus

*Scores were cbtained by summing ranks shown in Tables 3,1-3.3
. (the maximum possible sscore is 120), R .
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differential methods of reduc1ng pollution By affecting
consumption patteriis. Ih the a@nalysis of the three groups
which follows, it became apparent' that only two of the
groups--income and age-of-head of household-~-revealed major
differences which were important indicators of buying habits
which could be affected by poligy decisions. Regional
differences revealed no significant differences which were -
not accounted for in the. analy51s of the two other groups.
Figure 3 looks at pollution contributed by each income
. group for each of these 10 highest pollutlng items. It is.
& obvious that the two hlghest income groups: (which together - K
include persons who earn over $10,000 per, year) by their
. consumption of these ten items, over-contrlbute te the
. pollution problem. These two groups, ‘comprising only 44% of
* the_population, contrlbute an average 65% 0of the total )
polfutlon for these 10 1tems. The two léwest income groups,
(which tdégether 1nclude those who earn under $5000 per year)
‘ representing 29% of the populatlon, contribute approx1mately
'10% of the pollution. With respect to- consumer, items it is
apparent-that the lowest incomé groups contrlbute heavily to
food and shelter items; the items in which the h1ghest
income groups contribute most are insurance, apparel, autos
and toiletries--more apparent luxury items.
Figure 4 examines pollution contribution for -each
consumer item by age-of-head of household.‘ Looking at the
’ graph of average aggregate expenditures, it appears that the
groups- with age-of-~-head of household 25754 "over:Gonsume"
¢ compared to their relative size in the populatlon.
Especially high are the groups from age 35- 54 which comprise
38% of the population but average 49% of the aggregate
consumption ‘expenditures arld therefore 493 of the pollution -
contribution., The group with age-of-head of household 55-64 o
contributes an average 17% of the consumptlon expendltures . -
and is 17% of the population. The two extréme groups, with
heads of household under 25 and over 65, both "under-consume"”
relative to the1r size in the p0pulat10n. The over 65 age
group i§ especially notable; as 2t comprises 19% of ‘the . .
population but averages onlyf}%’ﬁf the aggregate consumption
' expenditures. The h1ghest pfoportional expenditures for
this over 65 group, are in £q6d and shelter commodities,
while the hlghest proport10nal expenditures for age groups
35-54 are in apparel,; insurance, and toiletries: Thus, if a
reduction in pocl ion is desired through a reduction in
consumption expenditures, it seems obvious that attention
should be focused on those groups who consume most heavily,
that is, households in which the age-of- head of household is |, .
25-54.
.  Figure 5 compares regional consumptlon expendlture &
differences (see Appendix for ‘map of regional divisions).
Relative to their proportlons in the population, the Northeast
and Northcentral regions over-consume., Comprisihg 24 and 27%
of ,the population respectively.,. they contribute 27 and 29% of
the consumption expenditures, and therefore of the pollutlon.
4

-
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& : ;' ° . SECTION VII  , -2
: : PERSONAL. CONSUMPTION ITEMS

I

. The purpose of thle consumption model of pollution
generation is to assign.responsibility for pollution both to
decision makers in production, .and to consumers who demand
the final products. Viewed from this perspective, there are
‘essentially two ways in which to lower- pollution: 1) to make
‘changes in production methods o* materials;.and 2) alter
consumption patterns. The following Section will deal witH
consumption patterns of the ten highest polluting categories
of personal consumption goods, and some of the issues
involved in making chan 2s in consumption patterns., ',

The ten categories of personal consumptijh item{;fall
into two basic consumption patterns. Meat, Poultry, and
Eggs; Dairy Products, Fruits and Vegetables, Cereasls and ° '~
. Bakety, Toiletry items, Household Utilities, and ‘Shelter
and Other Realty constitute the first consumption Pattern
"group, and-Auto Parts and Repair, Apparel and Insurance,
the second.- Each of these-consumption pattern groups will
be examined [see Figures 6-10] according to consumption
patterns which emerge for income and age&-of-head-of house-
hold groups. - .

Of the ten top ranking categories of personal c&nsumpf
tion items scored in Section 4.0, four of them are foods:

1) meat, poultry and eggs, 2) dairy products, 3) fruits and
vegetables and 4). cereals and bakery. The cOnsumption-pat%

-

terns for all four categories of these personal consumption*
goods- are similar, As income rises,’the average, dollgrs
spent per household per year for these food categories
increases+ However, as income increases, the averaga
proportion of the household budget spent*on each food cate-

s gory decrejses. Personal food consumption tends to be
relatively inelastic in terms of quantity (calories) an
individual consumes.  The relative ineXasticity would account
for the proportionate decrease. Thus it appears that
increases in expenditures for. food reflects the Bﬁy;ng of
better quality foods which tend to.be more expensive. This
-does not discount the probability of an increase in quantity
food buying, fhough this would appear to be slight, As will
be noted below, this increase in quantity buying will often
be due to increased size of the family unit, which shows a
high correlation with an increase in income. Thus the-key
issue raised in this respect is,whether quality focd pro-
ducts which generally demand higher prices -are more pollut-

.ing than food products of lesser quality of lesser expense.
Determination of this issue will be essential to any wise
decision in regard to alteration in consumption patterrs. of
food .products. , o

For the four food consumption categories, by age-of-head
of household, average dollars spent per household per yeidr is
less for groups with. the age-of-head of household under 25

-~ . *

o
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this category would -be an effectlve ‘means- of ‘pollution X

‘spent increases, and the proportion of the total _family budget

e - - - - Eaa— R4 - EEE A -
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'and—overs65, with‘the‘maximum amount being spent by the ‘group

|
with -age- of head 35-44.- The proportion of the household f -
budget is similar- for all age groups, with a slight increase . ° \ .
noted in the 65 and over age group. These consumptlon x ]
patterns basically reflect normal increase in family size and
its decrease ds the family grows up. Heads-of households -« 1V | .
under 25 years old or over 65 reflect the times in life when .
families .are just beglnnlng to grow:or after the children 3
have left their famllles leaving ‘parents alcne. - The 35-44 :!

-age groups og/heads‘of households is the: tlme -when persons

find the1r~maxmmum number of children at home. This appears / -
to account for “most of thesexpendlture patterns by age of . !
household.. N o , .
Both the age-of-head of household and the income level
consumptlon patterns for the four food categories. reflect o )
exgessive over-consumption by any group. The foods in -these . ' -
four persénal -consumption categories are consldered basic - - 4,
nécescities, of which consumption cannot be cut below a
certain point without affecting health. It would-appear that
changes in production methods and materlals will be- the more '
effective ‘way of deallng with pollution from-the food
categories tqig trylng to alter their consumptlon patterns. ol
‘The consumption patterns. for toiletries arxe similar to”
the patterns-for the food categor;es. As incomeiincreases,
total dollars -spent on toiletrles increases, and the propor-

tion of total ‘budget decreases, but a€ a lesser rate than on the ' f»“§

\

|

!
-decreasé noted on food catégorles. These patterns are ” 1
conslstent in regard to demand: changes’ because of famlly size | ’
increase and guality, as. has been explalned,ln prev10us ’ X ;
paragraphs. ‘However, it appears that the -demand’curves for :
toiletries is relatlvely elastic thus 1nd1cét1ng 1huch of F S
toiletries consumption is not of an "essentlal" type. Such- -° ’
would indicate 4hat alteration of consumption patterns in ! 1

{

v

reduction. J
The third major category in the flrst consumption )
pattern group is shelter catego;ies whlch include:. 1) sheIter' ) :
and other realty and 2) home utilities. ' as ‘with the four | . e

food categorxes, as income 1ncreases, the average -dollars - ! o

spent on shelter and utilities decreases. But this propox- .
tional decrease falls at a faster,rate than food categdories, ’
and the dollars spent increases at a- sllghtly faster rate. |
The- -consumer groups: with- age-of-head of household: between )

.25-64 spend the ‘highest dollar amounts and the Jowest

/
g
proportion of household budget on shelter.  -Only the under /
25 age-of~head of household group spends a lower proportion

cn home-utilities. There -does exist, as noted before,’a b e

high correlation with age-of-head ‘of household, income level )
and- family sizé. Responslbllity for incdreased family size:, ,/é
and <increasing income level as age increasee reflects a f e S

consistent expenditure: pattern in the shelter categories. |

22°
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. However,—eXpendftﬁi?s_fOr housing has a relaﬁively—élastﬁq.
4

demand: cirve. .Thus; although increases in family“size
significantly effect housing expenditures, it seems
apparent that, as income increases, persons tend to buy
moxe expensive and betfer -quality- homes. Iife styles K . -

. emphasizing nices things may influence much of the increase

in expenditures for quality housing but, undoubtedly, ,
present tax laws in regard to interest and depreciation
-deduction account for much of the motivation to incresise

an individual expenditure in shelter categories. To alter
consumption patterhs in shelter categories some changes in
tax laws will be necessary.” An issue which- must be resolved
is the relative amount. of pollﬁtionfthé;produgtion of an
expensive héome results in, yersus cheaper housing. A.prob-~

- lem comes forth in this®regard in that the price of the land

may be acgredter influence’on a home's value than the
‘structure itself. Another issue is what constitutes over-
consumption in slielter? The rapid fise in dollars spent on
shelter and utilities would seem té indicate‘that, while
;consumption -cannot be cut below a ¢ertain minimal point,

."there is room: for a lowering of cofisumptioh of thé highest

income groups -and :middlé -age-of-head of household -groups;.
while :allowing them to maintain some: degree of higher spend-
ing and greater comfort. LT ) - . ’
..+ _There are three other personal consumption categories
which must be -discussed. These are apparel,” autos and.
insurance. These products will be discussed -separately for
two reasons. First, ‘they are generally non-necessity items,
‘and second, their consumption patterns are such -that they
-are more susceptikle to changes: which would lowér pollution.
Tw0»oﬁzthesé—thxee;c@hSUm@tioﬁxdateggriQSy%héchrhgve—,,

similar consumption patteins are apparel and ‘insurance.

»

The .average dollars spent per household. in: the:categories
-increases—at an extremely rapid rate as income increases.X

< As income increases, the propcrtion of the household budget

spent -on. apparel also.increases. The'tctal dollars. spent.

on the categories is the hilghest for the age groups 25-54

and these three age groups alse spend the highest relative
proportions- of their budget on apparel and insurénce, - The
over- 65 age group. spends much less proportionally and in *
‘actual dollars on insurance and apparel. . The patterns for
income and age of head .of household are consistent because

of ‘the/high, correlation between the twd. Though ‘at some
minimdl level the demand curve, for apparel may be inélastic,
the demand curve above ‘this minimum is relatively elags¥ic.
‘Thus, it seems clear that increases inh beth quantityf and
quality of.'apparel také plage as income levél increases: |

No doubt much could be done td alter consumption patterns . -
in apparel to reduce pollution (if such is deemed desirable);
‘however, the real igsue is which varieties 'of fabrics

actually result in greater pollutioh. For example, does
growing cotton, which requires fertilizer and pesticides,
cause more damage thar manufacturing synthetic materials
‘which uses many chemicals? ) :

’ ¥
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Famllies tend to purchase more expensive homes and
-} more autgmobiles (i.e., second cars) as their 1ncome levels .
rise. To prov1de for famlly security and prevent possible -
financial “ruin in case of an accident, one 1nsures his house,
automob les and life. The more valuable one's home or cars,
*the more insurarce is pald' and the higher one's income,
o l§vel the higher on:'s price for insurance. , This also _
ihdxedses with age. Though these consumptlon patterns could -
. be’ altered easily, some other method of providing financial
» security would have to be devised if that alteration is to .
™ bel acceptable. _ . . S
The final consumptlon category of 1mportance is -auto
purchase, parts, and repairs. The proportion of a budget
spent on autos increases through income levels $500-7500 and
-r  remains fairly constant untllslncome groups over $15,000,
' where the proportion decreases., . Total dollars spent on autos
- by age-of-head of household is hlghest for age groups 25-54.
+ Proportion of budget spent on adtos is highest for those
under, 25 with the proportlon decreasing as age increases.
The, young who are just beginning 'to earn their livlihood
have lower median incomes than those in the prime years. of
employment. The youngest age groups "have greater desires
for mobility (espec1ally compared to- the over 65 “age groups)
and thus are willing to .spend a much greater proportion of
their budget on auto purchases. Data reveal that the number
of autos owned increases as income increases. ' This raises
the issue of whether two or three cars per household consti-
tute over-consumptlon Another issue in regard to automo-
biles consumption is whether the cheaper or more expens1ve
- cars are the greatest. polluters. Factors involved in this
determination are quantity .of parts in the auto, processes .
used to make the parts, eff1c1ency of its engines and amount
of energy consumed. However, it is clear that alteration
of auto consumption could have & not1ceable effect on pollu—
tion reduction: ’
Whether some mechanlsm should be sought to alter )
personal consumptlon’patferns to aid in the reductlon -0f
. pollution is a personal-decision to -change one's life style
or a governmental pdllcy decision, This analysis has sought ;
to provide some understanding of where the censumption -
] patterns affect the pollution_ in the nation.‘ It geems clear
s that products contributing the greatest pollutlon -are those
’ which are essential to health. ; This any change in -consump=-
tion patterns will have to take place -among. spedlflc food >~
substitutes rather than between food categories. 2 )
high polluting products reflect personal desire for cbmfort -
and economic security. To alter consumptlon patterns these
areas should be somewhat easier than.in essential food .
categories but nevertheless will  be difficult even if deemed
to be desirable-because adequate substltutes must be provided.
‘A note should be made in regard to the ‘significance_ of
over-consumption by the higher income levels. Because these
. income levels are so smagi in relatlonshlp to the massive .
: mlddle class that; for p Icy making, llttle consideration
should be glven to the consumptlon levels of V? y high or

-
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very low income groups. It is the cdnsumptiqn patterns of

* America's middle clasg that has the -gfeategt ‘effect, with
- respect to pollution. National policy must_ look at :the v
- foyces causing this if we are to use alteration o£-consump-
.Fion patterns as a tool to bring about a reductior in ) :
pollution. . : ‘ . . e
There are three important limitations which must be- -
‘considered in *this’type of consumption-poilution analysis.

"The first is the masking of highly polluting igdustries.
By the nature of' the input-output analysis which was used -

to- determine the pollution caused :n’ the total'process of
production of fin consumer .goods, some of the most highly

N polluting industries did not appear on the finail list of the -
- top ten pollutimg categories primarily becausé .a gbod portion f“‘k
of their production was inter-industry production. <¥Thus, ° %

the pollution which these industries caused was distributed
over those consumer items to which they contributed.
Examples, of this can’be seén in the paper, autc, or electri-
cal energy generating industries. Although each of these
"industries contributes heavily to the pollution problem in-. .
the U.S., the products which they produce for the final
consumer is a small part of-their total-output. A major
portion of their output is delivered to other industrial . -
producers, and it is to .these fihal producersrthat the
pollution is allocatéd- This becomes especially important
for the policy maker, whé is trying to determine possible-
“trade-offs in consumer items, and who must recognize all
Y - contributing factors to pollutipn of any of the po#&ible
- substitute items. 7 4 ' ) ’
The second limitation deals, with imports and exports.
By the. nature of the data used- to- develop -the pollution
© figutes, all poéllution which was denerated in the-United
B States, &nd only that pollution is included. In terms. of -
74 our model this means that all pollution which was-caused in
’ the production »f goods (subsequently expg;tea'frgm:the' -
U.S.); is stili-included in our model, and wasrdigtributed
: over the total amount of goods purchased in the Uis. On
" someeitems,'whiChryere,heaVily exported, this would;mean
that the pollution caused per dollar of..item bought was
higher than it should have been. On the-other hand, the
- -polTution caused in production “of goods made outéide'the IR
U.S5., then impoerted and sold yﬁsthe U.S., is - not included-
in the model. For the purposes of this report, the
assumption was made that these two amounts of pollution
balanced out. Testing thé validity of this assumption was
beyond the scope of this project.- It is, however, an area
which should be considered in any further investigation., .. .o,
o The final area 6f .concern, deals with, the spatial. -
distiribution of pollution. One of the most important -
variables in pollution severity is the concentration or

P

-

- : “dispersjon of pg@llution sources. If the pollution is '
¢ 7 -dispersed over wide areas the natural ecological system ‘can
\ deal with the pollution naturally without undue harm. Pollu-

tion problems aré amplified by +he conceptrgtionfbf‘pollution

in—small'spatial areas, where prqblems of interaction of
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pollutants, as well as the mere concentratlon of the pollu-: il
tants; . puts great str&lns on the environment. The data !
which were used 1n-prepar1ng this report did not allow us |
to deal w1th the problems of spatial distribution’ of . |
pollution; but only with total amounts of pollutant which ) :
were put into the environment by various industrimal processes. }
, It is well to be .aware, that while the total amount of :
pollut10n4contr1buted by various consumer items is extremely |
important, the policy maker must be aware of the spat1a1 f
distributions whlch comg into play. i

!
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) SECTION VIII : /
REQUIRED WORK ON*CONSUMER PRODUCT USAGE

> . -

~

»

. A ] -
The second major component of the consumption model is
that of usage of the .product by the consumer. A brief- .
investigation of these areas of consumer product usage--
water, electrical’ energy ‘and transportation~~ indicated that
.the-magnitude>qf the effort requifed:towadequately,evaluatg
" pollution impact of consumer product usage was not within the
capability of our research due to time and resource limita-
tions, as well as difficulty of obtaining readily available

pertinent data. However, a number of generalizations

developed from our brief. investigations, which, though not »

adequately supported by thorough research, should be noted
-as areas which need further substantiétioﬁ“bygQmpirical
“researxch. A )

It does not appear that residential dnd household water

. consumption contributes significantliy to pollution. Water,;

_however, is‘a primary carrier of pollutants, and a few house-
hold polluting agents afe carried away from: the -home by water
RY. these are residues of laundry -detergents, (pri-

&
rily-phosphates), and suspended.solids and organic matter
from’home food waste disposals. ‘Water delivery systems,
water-using -appliances and waste water disposal system$ add
to pollution by their consumption-of electricity. Variations
—exi%tramong:$OCiOrechpmié:g;aSseé'due*to:the'bigher income
groups' possession of more water, and waste water disposal

using appliances. , However, regional varjations are not

significant with respect to poliutien impact.l ]

Almost every home in the United Stdtes is wired: for
electrical energy use. Electrical energy, -at the:point of-
household consumption is non-polluting but at the site of
‘generation, (by fossil-fuel fired power plants), it results
in significant amounts of-pollution. In the United States
in 1970L,&l%—oftelectrical—p0werrwas—generated by the burning
of fossil ‘fuel. ] : . .

‘The ‘residential sector in 1970 consumed approximately
25% of the totalzéiéétricai—energy consumed in the United
States.a"Space'heating, water heating, cooking, and refri-
geration account for more than "80% of the residential usage.
‘Space heating is the foremost .user of electrical energy,
consuming over 50% of residential electricity used.? )

Aynumber of fdactors appear to affect regional wariations
in the pollution impact of electrical energy generation.
First is- the population density. The number of units using -
electricity is a function of this density. -The second is
climate, which is reflected in the high concentration of air -
conditioners in warmer regions of the nations and the greater
use of heating systems in colder regions. A third factor is

. the type of energy use to generate electricity in: the -area.
In the Northeast and Northcentral regions, where much high .
sulphur content coal id used, pollution is gengrally. greater,
_particularly sulphur pollution. In the West, much of the
electricity is generated by hydro*electric plants; thus,

. .
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little aixr pollution occurs. In addition, low-sulphur coal , .
! is available in the West; thus, air pollution from coal- . o
fired ‘power plants is relatively less than in other areas. . ,
R ‘A limited amount of reliable data s available on :
. ‘ownefship and use of both water-~using and electricity-
consuming appliances by various ‘socio-economic classes.
There are, however, .indications. that significant variations . >
exist among income.groups in regard- to ownership of house- .
hold gppliances even though refrigerators and television i )
dx ]
|
1
|

, sets dre found in nearly all of the homes in the United
., States.5> ’ , S ) :
o The primary energy source of thé transportation systems
_“  in the United States is fossil fuels./ The combustion of -,
fossil fuels result in emission.of pollutants directly from .-
the exhaust systems of the motor gvehic¢les and airplanes. ' -
Some pollution results from electrical enefgy.consumed by
gubways, and elevdated and surface commuter trains.

It is apparent that income levéls-have a .significant . 1

effect*on the type of transport system people use. One
major factor is the high cost of'pérSOnal,automobilés.and o
the relatively expensive fares of some transportation sys- :
tems in comparison with others. Indications are that owner- ] .
5 ship -of an automobile (and number, of automobiles owned) - . o
D increases with income level.® This affects the total miles :
traveled by a household and thus: influences- pollution contri-
bution of that family. Also, it appears that bus travel
_ decreases’.and airplane travel increases as income level .
increases. This is no doubt ddefto low income groups being .
unable to afford expensive -airline fares and the expense
of traveling long distances. Social variations also exist,
presumably because a high corfelation exists between income:
level and occupation and education. ‘However, regional varia-
tions <4in pollution attributed te using transportation systems

S

-can also be accounted for by its high correlation with papu-* -
lation density in the area. , .

‘ ‘There arg,other,important factors which must be
analyzed to understand the' impact of the use of “transporta-
tion systems by socdio-economic classes. Among these are :
percentages of pollutants by weight emitted by each type of - .
transport, number of passengers carried per transport unit, S
and person-miles traveled in each type of transport. ’ .

The solid waste component of the consumption model con-
stitutes’the final stage of product flow from raw nmaterial
growth (or extraction) to disposal. Solid waste generated .
in the industrial, and agricultural production of -consumer
items has been taken into consideration in the: production |
_component of the model. The remaining part-of the -solid "
_waste component to be treated is the solid waste generated

. by the residential sector. A survey of available literature
in' the area of differential residéhtial generation of solid
waste -reveals that only a very limitgd amoumnt of pertinent
research has been compiled; as a result, no national generali-
zations could be drawn. However, 'a regional study of the
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1. *F.P. Linaweaver; Jr., John C. Geyer, and Jerome B. Wolff,

June, 1966. , . . E
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_ 5. Bureau of Census, Consumer Buying Indicators, Household.

>
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-Final and Summary Réborg on the ‘Residential Water Use 4
Research Project, Report V on Phase Twg of the Residential < :
Water Use Research Project. (The project was zonducted during .
the period from October 1961 to June 1966 by the John Hopkins -
University under the Technical Studies Program of the Federal

Housing Administration in cooperation with sixteen partici= .
pating water utilitiés located throughout the United States)

2. Electrigal Energy Association .(EEA), The Comparative , 4
Environmental ‘Impact in 1980 of Fossil Fuel Space Heating )
Systems Versus. Electric Space Heating, Figure 2.8, pp. I1I-20,
{Prepared by Gordian Associates, Inc.,.N.Y., N.Y.) 'March,

1972. : : .

hd s o

3. Féderal Power Commission (FPC), The 1970 National Power

Survey--Part I, Table 1.1, "Categories of Electric Power ; :
Use--1965-1970-1990," p. I-1-3 (U.S. Government Printing o =
Office, Washington, D.C.) December, 1971. :

4. Stgﬁfqrdeesearch Institute (SRI), Patterns of Fnergy , :
Consumption in the United States, p. 33, (A Report Prepared
|
|
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\
|

for the Energy .Policy Staff, Office of Science and Technology..
‘Office of the President, Washington, D.C.) Menlo Park,
California, January, 1972. -

‘Oownership -and Availability of Cars, Homes,; and Selected
flousehold Durables and Annual Expenditures-on Cars and Other

- Durables: 1971, Depariment of Commerce Publication, Series—

'6;. George Katona, Lewis Mandell, and JayVEGhmiedéskamp, . N

.

1970 Survey of Consumer. Finances (Ann Arbor: Braun-Brumfield,

-Inc., 1971) p. 68. The real numbers for the total of each: °’

breakdown of the survey for Table 4-7, p. .68, were obtained
: ﬂomtJay7§BhiedeskamQ;in—a phone conversation. These were '
S oot g ] Ty e I y X |
usedqusarrlvéiat'the pércentages for the: income groups used
throughout this report. Yy
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SECTION IX. . s

-

A -THEORETICAL INPUT-OUTPUT MODEL FOR HOUSEHOLD' CONSUMPTION

. Y «

A consumptive model‘bf.thé.U:S.‘economy and its resultant
pollution addresses itself to a fundamental concern. It
attempts to shed some ‘light on the causes of pollutiodn by )
uniquely looking. at Household consumption’ and the causal chain
of the flow of ray materials to eventual solid ‘waste pollution.
In this chain the consumer plays the earlier critical role in
his exercise of démand for a seemingly—ever-expanding'supply
of consumer products. Consumer demand, - then, suggests am
innovative area of environmental inquiry as well as a_hint of
irresponsible and contributory performance to the pollution
‘Problem:, T - ¥ . ) .

Moreover, another suggestion that surfaces during this
causal chain of consumer demand-raw material=-final product-
consumer usage-~waste and disposal. is that national energy
resources as well as raw material resources are being con-
sumed by this consumer decision, Not-only are the guestions
of,"whg} does the -consumer bgy“'andt"how,dpésshe—dispose'of
it" imgortant, but alsé how and towhat extent does energy
service it during its useful life. .Indeed, pollution can be:
viewed from a multivaried perspective of consumer demand.

IX;APurpOée of Model - ; N

- The purpose.df a theoretical input-output model for .

; household consumption is to suggest a methodology to assess

v differential pollutants and their sources. ‘Through- an approach

. to quantification and subsequent méasurement,the-effeqts*bf‘b
’hogSgholdrpdllution*can'bg traced from consumer buying patterns.
through~pioduct,utilization habits and their accompanying:
-energy usages to the eventual waste or disposal of the pro~
ducts consumed. . - . B ) ,

In attempting to set up a consumptive model of pollution,

it was found'that information on onesessential component of
e model, i.e., differential usage of products, was:unavail-

able., In 'sétting up a "consumptive" model these data play an

. important, if not essential part in—uhderétanding'the-consumers
role in pollution. generatjon, both industrially and personally.

IX.B Model Description

A theoretical input-output model (as shown in Table
A4 for household consumption_gpuld;addresS—the'causal'qhain
of congumer, demand-raw ‘material-finai product-congumer: usage-~
gwastg and disposal. -In.dur cohceptual’model;:consumgr—demand
and raw material utilization result in a final product which
is purchased or otherwise obtained by the household. This:
series Of activities can be- viewed as ‘the input into_ the
'household—consumption,model and constitutegthe»initialrhouééfa

and household pofiles. Questions on product purchases
attempt to seek data for:. -

hold decision. Their basic parameters are products purchased ==

M
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CONCEPTUAL INPUT-OUTPUT MODEL FOR'hOUSEHOLD CONSUMPTION

TABLE 4

INPUT ‘ OUTPUT
-Household - Household. « |Impact Dimensions
_ Parameters . _Acquisition )
- Of Product 1TDuring Usage -

j:Aftér Uéage'

Income Levels

Age LeveIé

,e

Regional Locales

-

Frequency—of
Purchase

Quantity of
Purchase

Quality of
Products Purchased

Nature of
- Products Purchased’

Efficiency of
Product

Method or Type
‘0f Usage
?

¥

Cqmplgteness\of
Usage

Frequency and-
Duration of Usage

Repair and Upkeep
of Product .
4 ix

.|Enexgy Consumption
of Product

* o Type

® Quantity

Quantity of Solid

Waste

Nature of Materials To
‘Be Disposed
e Biodegradable
e Non-biodegradable

Method of Disposal

\ bl

‘Recyclability of

Product Materials
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’ i

® nature of products purchased

® quantity of products purchased . c
® quality of products purchased

® frequency of purchase

Househéid—profile information qualifies or coAditions
the product-purchase picture as it seeks data on household
composition by: , - s ‘

A 7 "
" ® income levels
® age levels

® regional locales .

Presumably, d differential picture begins to emerge,
That is, different groups buy different products in different
quantities in different sections of the country, at different
times, etc. For example, it would answe: such questions as
which income groups purchase the highest quality TV sets,
how many do they purxchase, and how often? This information
would be tied in with information on differential pollution
_ by types or brands. purchased and from this would: begin to
developdifferéntial)consumgkion-pOIIUtionpa%terns.bygroups.
Subsequently, there is“an output -or a series of impact
dimensions that arise as a result of the initial household
-decision.  These impact dimensions,a;e'activities.that basic~
ally occur (1) during usage and (2) after usage. - .
7 The "during usage" stage incorporates both perfoxtance
stage and the energy consumption stage. Basically, how long
-and ‘how effective is the product being utilized and what
energy is being -expended to keep it in operation? Product
‘utility questions seek the following information: .

- b4

efficiency of product

/e type or method of usage
completengss of usage .
.frequency Jand:duration -of usage
repair and upkeep of product - )
energy consumption of product (by type and quantity
.of energy)

@ . - >

olk;‘o

These impact dimensions would begin to qualify the earlier
basic product-and-household data. For example, it could be
hypothesized that poorer people contribute more to pollution
by purchasi.g lower cost (and quality) TV sets, becauses:

¢ companies producing TV sets at minimal cost may
use more polluting production methcds to minimize
costy; |

@ efficiency of the TV set may be poor, thus demanding

. higher.quantities’ of electrical energy to Operate;

¢ quality of the set may be poor, requiring more
frequent and extensive repair or upkeep, thus.
demanding more production of replacement parts.

~

.
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“The second and 1ast impact dlmenslon would deal w1th
the product or its wastage after usage. Thls/déta search
- would presumably convey back the information Of actual
poJiution:

i

° quantlty of solid waste 3 . : 4

e nature of materials to be disposed (bxodegradabr
or non-biodegradable)

? method of disposal (home 1nc1neratlon, sewer -

. system, garbage dlsposal publlc\garbage
collection) p / . —

® recyclablllty PE product materials ’

Again, this 1nformatlon would begln to assess dlfferentlal .
p6llution in the sense that, even though lower 1ncomesgroups A
may purchase fewer TV sets, on ‘the whole they may contribute o
more to solid waste because che ‘quality of the product they
purchase may fofce them to dispose of it ‘more qulckly with" .
less use. On éhe other hand this data analysis would bring %
in the added dimension -of second-hand products. That; is,
while the higher income ¢lasses may contrlbute to less solid -
waste pollution directly frqm dlsposal of heavy appliances
because they are re-sold te lower incomé groups, they are in
some sense résponsible-for the solid waste created after
final usage and disposal.
This informational dimension would also help to indicate
differences in dlsposal mettods, e.g., garbage dlsposals vs.
§¥. * garbage collection .for food wastes, and differences in pro-
: duct material composition in products purchased by groups
which would contribute to easier recyclability 1nto the indus-
trial or total environmental system.;-
Very closely connected with this 1n£ormatlon, would ‘be
a computer simulation of tradeoff 1mp11cat10ns in consump-
tion items. This would. include evaluatlon of probable or
posslble tradeoffs in consumer items (necessltatlng -a much
more- complete breakdown of consumption category), diffesen— i
tial pollution gefleration in production of tradeoff itenis g
(oxr tradeoff materials), dlffus}on or concentration o : )
sources of pollution, and differential possibilities of ]
affecting these tradeoffs among consumer groups. e
T Again, findings of these two studies would presumably -
either substantiate or obviate the initial household pur- i
chase decision, if this would be judged to be a valuable
objective: for policy study.

T es

g

Y. - 34 ' .




' SECTION X :
;-  APPENDIX

Derivation of Consumption~Production Categories

The' consump+ion data from the National Conference Board
divided final consumption items into ‘eight general categories
. of consumptioéh.~ Each in turp, is broken down into-very detailed
expenditurés for each group, e.g., food,  beverages and tobazco
is broken down into 196 categories, sufficjently detailed to- -
allow reaggregation into new categories of consumption con~ )
sistent with the final demand‘categofigs from the model. .
Out of ,the 185 Almon production sectors, 126 are classi-=
fied as final consumption sectors. Each of these 126.sectors -
is described by -the SIC numbers which apply to that sector.
Thus the first step in determining the composition of each
sector was to obtain a detailed description -of the products
which came from industries. described, ahd to devz=1lop a list
of those products. from each sector which would go to final
consumption and those which were interindustry products. At
this point, a comparison of the product usage  descriptions
was made with the consumption categories from. the NCB and ah
initial definition of our production-consumption sectors was
made, keeping in mind the desirability of maintaining as many
' consumption categories as -possible in order to explore more
carefully the differential consumption patterns of income, i
age, and regional groups, and also keeping in mind the fact
that categories must be aggregate enough to satisfy definitions
of inclusions in each final demand and consumption sector.
* On the basis of this \information an -original -classification
" of sectors by product usage was made in conjunction with con-
sumption-'categories from the National Conference Board and

B ’\

sectors which were not €asily classified were noted for fur-
ther consideration. -

The sectors which could not easily be classified after
this primary assessment fell into two general categories.
First, sectors whose final "consumption" products were not
Aimmediately apparent and secondly, sectors in which final
products fell clearly into two or more different consumtive
sectors. In solving these problems, two pasic sources of

information were used: A
1. A list of five digit SIC product shipments adjusted
for exports and imports for .1958 to 1969 were made
available from Bureau of Business and Economic Re-
search at the University of Maryland. This 1list
gives millions of dollars of products shipped from
each 5-digit SIC code industry for 1967 and a coef-
ficient which gives the proportion of that shipment
which went to personal consumption expenditures.l
.+ 2. Aslist of "Industrial Composition of Personal Con-
v : sumption by’ PCE Gategory, in Producers' and Purchas-
er's Prices, 1963,"2 published by the U.S/ Depart-
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ment of Commerce,%*Office of Business Economics.

This gives the final consumption items which .are: X
.delivered from each industry to personal consump- -

&ion (classified by the industry classification »

used in the 1963 Input-Output; Study of the Survey -

of Current Business). : ' )

£y

; .
To determine the final "consumption” frqm problem sectors,

a description of each sector by 5-digit SIC .code was. made. In )

sectors where final products fell into two or more different v

consumptive categoriés, the 5-digit classification was suffi-

cient to divide the sector into ‘its various, final consumptive
components. Then using the list of product’ shipments by 5- -
digit SIC -code, the sectors were divided by the proportion of
the various consumptive .sectors. Two general types of solutions
were made. First, some sectors of the product categories con-
tained items which could be classified into two cone 'nptive
sectors, e.g., miscellaneous housewares and linoleum, which

_would be classified under the consumptive sector labeled floor

coverings. The five digit SIC codes were sufficiently detailed
to allow linoleum production to- be removed from the other pro-
ducts. The personal -consumption expenditures for linoleum’ (a
multiplicative produét of the 1967 product shipments and the

proportion of those :shipments which yent to personal consump-

tion) were divided by the total personal -consumption expendi- -
tures for the entire.sector to determine the proportion of that
sector which as to be attributed to miscellaneous housewares
and the proportion which'was to be attributed to linoleum.
The second type of solution followed the same procedure,
however when the personal consumption expenditures were cal-

culated, it was discovered that oné of  the sectors which re- ’
quired separation was, in fact, void of personal consumption . {
expenditures. ‘That is, part of the sector wasg producting en- .-

tirely for other interindustry trades. An example of this -
was fourid in the ship and boat repair industry. In trying
to separate ship repair (which would be placed in a consump-
tive sector for Jlong distance ship travel) from boat repair
{which -would be placedrih a sector for other recreational :

travel), it was found that the S iegtors which produced
for the ship industry had¢oe§;f£?;:i§ of zero for the per-
sonal consumption expenditureg’. Thus the final consumption
expenditures for this sector were,placed—entifely in the pro-
duction-consumption category for -other transportation, since
ship repair was not a final consumption item for the sector.
A final type of problem presented itself in the product
category labeled "Broad and Narrow Fabrics." In this sector,

. the 5-digit SIC codes did not sufficiently divide the industry

to allow separation of the final products into fabrics for
apparel and household textiles. The "Industrial Composition 4
of Personal Consumption Expenditures" data allowed separation :

of fabric for apparel from household textiles, by separating

respective purchases for apparel from durable and semi~durable

1 ’
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hoﬁseiurnishings, which were thus calculated for sectors of the
industry which were delivered to apparel and -those delivered
to household textiles.- : -
i - It is necessary .at this point to make clear the assump-
" tion which was used in dividing Almon's product categories
into their component.consumption parts. The assumption is
that within each product category pollution is Ccreated equally.
-That is, if a sector is to be divided into different consump- *
tive parts, it is assumed that the proportion of dollars of
£final- product sold to the consumer is equal to the proportion
. a of pollution created by that part of the sector. Due to time .

and resource limitations, it is impossible to test the validi-
ty of this assumption. '

= -
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B.

-

Alcoholic Beverages

&

Cereals and Bakéry Products (2)

R
. -

a. Grain - 5
b. -Grain Mill Products - 26 *
c. Bakery Products - 27 )

Meat, Poultry and‘Eggs,(ZQ, 122)

a. Poultry and eggs - 2

b. Meat, animals and livestock, beef and. hog farms - 3 VN

. . \\\’ﬁ

c. Meat products - 23
Fish and Seafood (44)

a.. Fish and shellfish - 8

b. Canned and frozen fish =< 25 1

Dairy Products (49)

)

a. Dairy farm products - 1

b. Dairy products‘ cream -and cheese - 24

Fruits and Vege§ables*(63, 133, 17

2%

4)

a. Frults, vegetables and™other crops -1

Fats and Oils €123)

'b. .Canned and frozen fruits and vegetables - 25 88%

a. Fats aud oils - 32
!

Sugar and Confectionary (154)

a. Sugar - 28 '
b. Confectionary products -~ 29

Misc. Foods (140, 147, 178)
a. Pasta, spices -’é3 61%

\
3
\

Beverages (163)

-

o

a. Soft er.nks and fl orlngs -3

el

b. Coffee - 33 39% S

¥

g

- *“l»

-

10.

. Alcoholic Beverages (186)

a. Alcoholic beverages - 30

11 to 48= Consumptlon—Prod—

la,b,c,etc.= Equivalent

KEY TO LISTING

Production break-
outs.

uction categorles

based on the Nat-
ional Conference
Board's sectors
identified in par—
} enthesis: eg: (2).
1 . -
. ‘Clopper
’ Almon sectors
uvally used in

act- :
the

uction Model which
generated the
résults reported

38
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C. Tobaccoii

11. Tobacco Products (192)

a. Tobacco Products - 34

g
- ¥

D. Household. Operations

12. sShelter &nd Other Real Estate (3, 7, 22)
a8. Sand and gravel, asphalt, clay ceramic -1g
b. -Cabinets, windows, dd%;s, trim - 43 ’
C. Paints - 68 . .
i * d. Roofing and.painting materials - 69
Glésé - 78 o ]
Cement, concrete, gypsum - 81 >
Other stone and clay products - 82

AYuminum - 87° S

.Wire - 90 -

Plumbing and heating equipment - 94 :
Structural metal, i.ed, doors, platework,
Ornamental - 95 j : . ’
m. Screws, bolts - 9g g L

n. ?Credit—agehcies,—bankingJ brokers -~ 165

Nails and other steel = 83 Lo

— .
— Is

A 5 0

O. Owner occupied—dwellings - 167 -~

P. TReal Estate: - 168 )

9. Landscaping - 10, . .

r. Metal stampings - a7 -
S. Machine tools, dyes - 106, 108 .
t. Gum and wood chemicals - 61 10%
13. Fuel, light, refrigératioq and water (24)
a. Coal -~ 14 - ‘
b. Electric utilities - 160
€. 'Natural gas - 161
d. Water and sewer services - 162 o
e. State and-local electric utilities ~ 180

14. Lodging outside of home (15, .21) ’

a.” Hotels and lodging places, trailer parks -‘169
15, Telephbne and other call communication (35) )

a. -Telephone and telegraph, radig and TV trans-

mitting - 127
b-. Gallfcommunication'- 158

»




i6. éaundry and Cleaning Supplies (39, 40, 42, 163)

a. Soaps, detergents - 67 49%

-

17. Paper Supplies (41) - \_

- a———— L

“

]

é. Convertéd paper products, paperboar@ - 48
b. Envelopes, tissues and napkins - 49
. * Paperboard containers\- 51 - . C

LS

18. 'Writing,Supplieé,‘Cards, and<?taq§6ﬂary (49) -

a. Pens1'pencils, and other ffi&e,sﬁppliés -, 149

19, Moving, Freight forwarding,*and Sﬁpr?ge (48) ¢
a. - Freight forwarding - 157 \\ ‘
b. ‘Trucking - 153 : .

20. Sprays, and Fertilizers (51) ‘
.a; Ag;icultural'cheﬁiéals - 61 90% ﬂ;, ) ‘> >

b. Agricultural fertilizers and chemicals - 59 T
c. Pesticides and disinfectants -*60 \

d. Chemicalffgftiligeis,,thSphgtes,,fluésparﬂﬁ 17
21. General and Repair Services and Supplies (45, 47, 50, 52)-

. a. Barbér and beauty; TV, refrigeration -and watch
repair; (photo-studios .- 170 .
b. Misc. business services, duplication, detective,
, bicyclée repair, consulting - 171° :

E. Housefurnishings and Equipment

22. Household Textiles (2) 2
!/
a. Felt, lace,.artificial leather, .linen, burlap, '
. ribbon, yarn - 37 7 , v
.-b, ‘Drapes, bags, towels, awnings, sails, embroideries,
° -diapers - 40 i . e

c. Broad and Narrow Fabrics 35 52% -

r23,.;?lgor-Coverings.izgj

-

a.. Woven and tufted carpets, rugs - 36

b. Linoleum - 150 23%
24, Furniture .(17) _

a. Furniture, lumber and wood—pgaducts'e 41
b. Household furniture, nqpewobd,— 45 7

. Wood and metal partitions, shelv1ng,'venitial , .
blinds - 46 .




25,

26.

. d,

,Appliances (41,'60)

a:
b.
C.

e.
£.

Sewlng machlnes, food appliances, wood working ‘e
machines, prlntlng - 109 ~ *

Vacuums, dishwashers -:. 16 g
Household appllances, pooklng refrlgeratlon,

" laundry, grinders ~ 123 -

Lamps. and lights - 124

Mechanical measuring devices, thermosta;s - l42

Generators and motors - 120

b k]

Kltchenware qu) .

i

-

b.
c.

Ch1na, tableware, -and other/pottery -'80 .
Cutlery - 98 56% - . .
Sllverware - 147 25% ’ 4%3

MlSC Housewares (79)

g.
h.
i
Je.
k.
1.
m,’

F. Clothing-and'Materfals

A
Awnlngs, brish handles, film and tubs, mis. plas- )
tids-- 74 - . ! , }\ g
Handtools and other hardware - 98 .44% R
Hangers, springs, barbed wire - 99
Engraving; polishing, safes and vaults - 101
Farm machinery - 103
Typewriters and balances and other office
machinery - 115

-

Cards, bells and Xmas tree lights =\ 131

Feathers, buttons, pins, brooms, candles - 150 77%
Wall light switches, transformers - 119 .

,Batterles - 129 2% ) , .

Industrlal chemcials - 55

Misc, plastics - 62 . ’ -

Clocks ~ 146 23%

28,

29,

"y

Apparel (3, 15, 16, 17, 30 42 43, 44,-57, 68, 69, 70, {

51,

79, 92, 93, 94 107 120, 121 122, 135 149 150 lSl,

159, 167)

a. Outerware, underware, hoslery (knit goods) - 3§

b. Shirt§, blouses, coats, suits, furgoods, hats and
caps d gloves - 39

€. Brcad and Narrow Fabrlcs - 35 48%

Footwear and Accessories (18, 28, 23, 24, 25, 27, 45 50,

52, 54, 55, 71, 75, 717, 95 100, 101, 102 104 105,

123 128, 129 130, 132 133 152 156, 158)

Q.
b.
C.

Rubberfootwear, bags and baloons - 73
Leather footwear - 76 ’
ther 1eather, i,e., luggage, handbags, saddlery - 77

41




e,
'

] c. Batteries - 129 98% ’ . ‘ A
’ \\\ " d. Electrical equipment for internal combustlon ’
engines™= 130 A R

=4

a. ,Motorcycles, blcycles .and snowmobiles = 139
. b. Mobile homes, trailers - 140 -
.c. Boats and repair - 137 o :
a. 'Outboard motors - 102 . ’ \
4
H. Medical Care . “ AL
) = ¥ P>y ) ) ] \
36. Medigal Services (2, 6, 10) : \

~ - - - oo - - - - - - - = - B —
v . . ~ -
» - “ -
. . .

30. Jewelry and watches (26, 53, 76, 103, 131, 157) ‘

-

a, Watches,—- 146 77% -
b. Jewelry = 147 75%

G. Transportatlon ' . !

31, _Autos, parts and repalrs (2 5, 22, 23) ) . .,

a., Tires and inner tubes - 72

=

b. Carburator - 117 T -

e. Motor vehlcles and parts - 133
"f. Auto repair - 173
g. Gasoline - 69

\Yd
v

32, A1r11nes (27)

a. Prlvate aircraft - 134 ’ -
b. Aircraft equipment - 136
c. Airlines ~ 155

i
¢

33, Railroads (26) - _ !

; -4
a, Railroads - 151

34, Busses, Intrac1ty and ‘Other Intercity (28, 29, 30, 31,f
' 24, 33}) _ -~ ot

a., Busses - 152

L

35, Other Transportation (34, 35, 36, 37)

a., Physiciéns, dentists, chiropracters,; rest homes: - 175
37. Medical Equipment and Drugs (14, 21)
a. Drugs - 66 ' .

b, Optical and ophthalmic ~ 143 \
“c¢. Medical and aurgical instruments, dental - 144

42
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Is Personal Care .

o
-

" 38, Toiletry Items (Personal Services and Supplies) 22
a. PerfumFs‘and Cosmetics - 67 51%

had +

J. Recreation ’ LN i -
——=ztation )

39. TV, Radio, and Musical (2) ’ Y ‘
\\a. Radio and TV receiving - 125 ) \\\\-
b. Phonograph records - 126 :

C. Radio;and TV electric tubes, picture tubes - 128

i ~

d. Musical instruments‘- 148 }2%
40. Hobbies and Photography (23)
( a, Phofoéraphic—equipmént - l{ik
41. Sports.and Sporting Goods (16,'i3, 22)

. a. Sporting Equipment -‘148 25%
b, Small axms'and,gmmo - 21 and 22 7

42. Toys and—Bla; équipment (29) g
~a, Toys - 148 63%

43.% Qtneéraecreation'(37, 38,-14, 15, 17) o ®
\a. Méfign pictures and*amusements - 174 : P

K. Reaﬁing ‘ _ :
44, Newspapers\(Z) !
a. 7Newspaper publishing and Print}ng,- 52.
"45. Bopks,-mag@zines and Periodicals {3, 4, 8)‘
a2, Books, periodicals; misé. - 53
- L. 7Educatibn |
46,. Schools (9)

a. Blank books and looseleaf binders - 54
b. Private schools and nonprofit organizations - 176

M. All Other Services

47. Insurance (16, 20)
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aas

“~

a.
b.
c.

Insurance - 166

Other Services. (14, 28)

-

*advertiging,: iegal, accountlng - 172
Post, OfflCE‘f 177
Federal Gov't. Enterprlses - 178

-




FOOTNOTES

~

1. Five.Digit Product Shipments Adjusted for Exports and Im-
rts 1958-69, Inter-Industry Forecasting Project, Bureau of

- Business.and Economic Research, University of Maryland, College

Park, Maryland.

2. industrial—Comgosition of Personal Consumption Ex enditures,
Bz PCE Categorz, in Producers and Purchasers Prices, 1963,

mimeograph from the Inter-Industry Economics Division, Bureau .
of Economic Analysis, U.S. Department of Commerce. .
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